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bug list of the current production
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Iibrarv DCEX!, subser BLCS. Gthers
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T2 7 eretgy analvsis of the new
Jobuson'Burcee crystal cathedral in
Carden Grove, CA.
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COMING UP: DOE-2.1A

Althouzk for the -majority of the user com=-
sunity £E-2.1 has been available only for a
lirtle cver three months, for those of us in
the Suilding Energy Analysis Group at Lavrence
Berkelev Laboratery it has been around since
lagt ¥av. In these eight months we have run
acrcss a number of bugs and other minor prob-
lems which have been fixed In what we call the
developrent version of the program. l!any of
these bugs have been discovered by those who
are making runs in association with dJdeter-

mining the Desizn Energyv Budgets for the Buil-
ding Energy Pericrmance Standards (BEPS). |We
rew think {with fingers crossed!) that the
Taiur problems have been corrected and will
socn he sending a new version (DOE-2.1A) to
th¢ taticral Energy Software Center for pro-
cessirg.  This wversicn will »e available to
the public scretime this Spring and will be
the Standard Evaluation Techrnique (SET) for

Although there will be a small number of
rew features, the major difference Dbetween
przel.l uré DLE=2.1A is the correction of the

list of bugs mentioned in this and earlier
issues of LUSER NEWS. In fact, we have gath-
ered all the bugs in DOE-2.]1 together in this
issue and have provided an index for ease of
finding the ones that apply to a particular
building element, Command, or Kevword.

The preatest change in the program is in
SYSTEMS and probably results in the prograz
behaving in a way that the user thought it
sheuld have behaved all alomg. In parcicular,
the meanings of HEAT-TEMP-SCH and COCL-TZVp-
SCH have been sharpened in DCOE-2.1a.  Thewv
will refer, in that versien of the prograz, to
the center of two control bands im & single
thermosrtat. The lower control band (deter-
mined by HEAT-TEMP=SCH arnd the THRCTTLING-
RANCE) governs the main heating coil (for cen-
tral svstems), the 2one heating ceoil (for
zonal systems}, the reheat cocil, the base-
boards, and the air velume (for THERNOSTAT-
TYPE = REVERSE=-ACTICON). At the bettom of the
lower contrel band there is full heating or,
in the case of the air-volume for THERMOSTAT-
TYPE = REVERSE-a(TICN, full air flow. At the
top of the lower centrol band the heating is
off and the air flow is at a minimum. The
uppetr control band {(determined by (LCL-TEYP-
SCH and the THRCTTLINC-RANCE) goverrs the mairn
cooling coil (for central systems), the zure
tocling coil {for zonal svstems), and the alr

o‘une for variable volume svstems !

TIi0 <€ 1). At the top of the upper conites
band there 1s full cooling and full air
volurme., At the bottom of the upper control
band there is minimum cooling and minimum air
volume. In the dead band, if any, the a:r
temperature and the air flow is whatever it is
at the bortom of the upper throttling range.

If the svstexr being modeled has no com-
trols corresponding to one of the two cerirul
bands, there will be in DCE-2.lA nc need 2
enter the corresponding temperature scheduls
Thus, for example, in a constant veclume gual
duct svstem with COOL-CONIROL = CONSTANT, onlv
a HEAT-TE!P=5CH is required tc determine inc
ceriter ¢f the ceontrel band that concrols thu
damper that repulates the fracticn of &ir
going through the Thort deck. Above tre
throteling range all the air passes thre
the cold deck and the system produces maximun
cooling.

You might ask, "If this is what it Is
going to be In DCE-2.1A, what in the wrric
happens in DOE<2,1?" The answer 1§ tnatl i-
DCE=2.1, if there is a deadband, the prozrar
forces the heatr extraction rate Lo D¢ 2el.,
{.e., it attempts to raxe the temrersture of
the air entering the zcne to be
the zone temperature. This has
for example, of negating the "free'
an econemizer in the deadband region and
intreducing "ghost" heating. For mest s.¢le”-
the effect on predicted energy consumpticn

1

this bug is approximately 3 to il..
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BUCS DISCOVERED IN DOE-~2.1 AND FIXED IN DOE-2.1A

The following Is a complete listing, to press time, of the bugs discovered in the DOE-2.] ver-
sion of the code. They have been fixed in DOE-2.1A, which will soon be available chrough NTIS. an
npdate package to the decumentation to accompany DOE-2.]1A will also be published at that time.

CLASSIFIED INDEX

This index 15 intended to cross-reference bugs by 1) abort routine, 2) system-type affected
(except those affecting all systems), 3) reporr affected, and 4) subject matter, command, and/ar
revword.

ABCRT RCLUTINE SYSTEM-TYPE REPORTS
CONSTI: 23 CBVAV: 78, 87 Lv=A: 40
vaL: 63 DDs: 77, 67, 91, 98

CESIGh: B8 FPFC: 46, 68, &9, 93 Lv=-I: 35

CLSF: 91, 98 FPH: 46, 62

Torip: 2 FPIU: 82 K-R: 76, 77, 92, 104
AR 3 HP: 97
FURYAC: 5l QVSYS: 55 $S-A: 81
ATPLNP: 97 uzS: &7, 77, 91, 98 SS-B: 43
R CER: 27 PMzS: 67, 77, 90, 91, 98 SS-p: 39, 81
nCNTHS: 32 PSZ: 64,.90 SS-F: 43, 59, 65, 84
PLANT: 1€, 107 PTAC: 46, S1, 54, 90 $S-C: 81
32apsp: 111 PVAVS: 67, 78, 90 SS=H: 43
SCAN0: b RESYS: 51, 59, 63, 64, SV-A: 67
70, 90, 94

RHFS: 67, 78 PS=C: 113

S2CL: 95 PV~D: 100

SZRH: &4

TPFC: 46, 68, 69, 93 3EPS: 105, 108, L17

TPIU: 82, &9
UHT: 46, 48, 6]
LVT: 46, 3C, 60
VAVS: 67, 78

Various reports: &7, 8l

SURJECT/COIMAND/KEYWCRD

LIKE: 19, 22, 25
LIGHT-TC=SPACE: 33, 37
LOAD=-MANAGEMENT: 2
“RARMEST optians: 52, 73, 74, 7% Maincenance costs: 116
towers: 112 Materials library: 24
T s Natural ventilation: 59
weighting Factors: [, 9, 10, 11, 0il furnaces in PLANT:
12, 13, la,. 15, le, 17, 18, 19 PARAMETER: 6, 20, 2!
Tavlight savinas: 47 Plenums: 27, 33, 65

L e
AL

te=alr heatpumps: 3}
shpards: 57, 58, 84

115

leadband heating and cooling: 66, 71, 72
TISIGN-TAY: 10l

Cuet less: 55

sust: a4, 25, 53, 56, 68, 95
YNTIRICR-WALL: 23, 39

Tin erergy: a4, 92

Teesil=fuel heating {m PLANT: 103
furrace in SYSTEMS: 46, 61
HIAT-RECCVERY: 59, 1C3, IC8,
‘ater cirevlation loop:

INTIRIORSwALL: |

114
109, 110

RECOVERY~EFF: 83

SET-DEFAULT: 3, 8, 37

Sizing in PLANT: 80O, 1C6, 111

Sizing In SYSTEMS: 34, 78

Start-up temperatures and extraction rates: 79
Storage tanks: 105, 1C¢7, 113

Systems design: 54, B8

Varfable air volume systems: 67

Weather: 28, 29

wWeather Frocessor: 130, 31, 132

<
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The [-value ysed for intericr walls, in a regular LOADS run, is incorrect when the Snterser
wall has a delaved construction. The L-value (taken from the LAYERS command) does nit
include the IXNSIDE-FILM-RES on both sides of the wall; it 1is included on one sice onlv.
This problem occurs when the user has made a8 welghting factor library run and 1s vsing the
same deck for his/her regular LOADS run, The bug has been cured by recalculating the -
value to {include INSIDE~FILM-RES on both sides of the wall.

Interim solution: Alter the deck te make INTERIOR-WALL a quick wall and include I-F-R's
in the overall U-VALLE.

If the user inputs the codeword DEFAULT for any of the list Irn the ASSIGN-SCHEDULE kevwerd
in the LOAD-MANAGEMENT command, the program will abort in subroutine EQUIP.

Interim solution: None; do not use the codeword DEFALLT,

The command SET-DEFAULT has no effect when used in 1) the SYSTEM command and its associared
subcommands, 2} the PLANT-ASSIGRMENT command and 3) all of the PLANT commands, includizg
the sclar package. The preogram does not issue an error message if SET-DEFAULT is inpur far
these commands.

Interim solution: NKone; do not SET-DEFAULT for these commands.

[N

In the CURVE-FIT command, BDL does not pass quadratic, bi=quadratic or cubic curves to the
sirrulator when the data are ‘entered as COEFFICIEXNTS. Linear and bi-linear curves dare unar-

fecred by this bug.
Interim seolution: When gquadratic, bi-quadratic or cubic curves are desired, input them as
data points using the DATA kevword.

The program will abort in routine FMTAP if the user neglects to close a TITLE LINE with a
star {(*).
Interim solurtion: Always end TITLE LINEs with a star.

The SCALE option in the DAY-SCHEDULE command does not work when PARAMETER is also inpul.
The program aborts in routine $CANG with no error wessage.

BEL aborts {rarely and randomly) with memory reference bevond field lenmgth in subroutinc
SPACE0 when it is saving intericr wall pointers for each space.
interim solution: Add dummy spaces to increase the field length.

Commands that use another command’s tables (svynonvm commands) cam not be used in the
CEFAULT command. Therefeore, SET-DEFAULT FOR ROCF and SET-DEFAULT FOGR UNDERGRCUNLFLOCR
will produce *2*%ERRCR -« UNKNOWN COMMANDww#w

Interim sclutien: Instead of SET-DEFAULT FOR ROOF, wuse SET-DEFAULT FOR EXTERILE-waLL,
instead of SET-DEFAULT FCR UKRDERGROUND-FLOOR, use SET=DEFAULT FOR UNCERGROUND=WALL.

The Custom Weighting Factor calculation ignores quick intericr surfaces with LU > (. 77¢@

since such surfaces give negative convective air film resistance. The most common case
where interior surfaces with a high U-value might be used is ro model interior walls wi:z:
open doors; the U-value in this case is often made larger than that of the wall itseli in
order to approximately account for convective heat transfer through the openings. There i:
a problem in the program in that these surfaces are not being properly excluded Inm the cal-
culation of the marrix which gives the radiation exchange factors between pairs of sur-
faces. This problem occurs whenever there are quick interior walls or floers with U »
€.709 in a LIBRARY-~INPUT LOADS run.

interim solution: There are two alternative solutions; the second solution is the recc—-
mended ore.

1} Remove the wall entirely from the Custom Weighting Factor calculation input, but lezwe
as Is in LOADS input,

1) If large U-value was chosen to account for convection through openings proceed as fol-
lows: in the Custom beighting Factor input, ignotre the openings, assign a U-value cqual to
the actual U-value cof the wall {(including air film resistances on both sides}, and o not
irclude the area of the openings in the wall area. Leave wall as is in the L0aIS inpui
{Note: Rather than use & L-value in the Custom Weighting Factor impur, it would be prefcvta-
ble to describe the wall as a delaved surface.}
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JEER OLEWS EUGS ~ Continued

in the Custonm Weighrirg Facter calculation, the effective area of furniture for radiative
exchange is different from the corresponding area fof convective exchange. This produces a
€ 10% error in the weighted loads when furnicure is defined in LIBRARY-INPUT LOADS. This
will occut in any space where furniture is defimed in the Custom Welghting Factor inpu:..

Interim solutlon: YNone; do not specify furniture in Custom Weighting Facror {npuc.

when furniture is specified in the Custom Wweigheing Factor calculatioh, the floor avea is
incorrectly multiplied by | - (FURN-FRACTION). This reduces the contribucion of the floor
te the weighrting factors. ’

Interin solution: XNome; do not specify furniture in the Custom Weighting facroer input,

In the Custom Weightirg Factor calculation, high order response factor terms ate calculated
using a facror proporticnal te (gg?mon-ratio)". For small common ratio, this may cause
underflow [ (cemmon-ratie)}™ < 167-°7 on CDC 7600 machines]; on the LEL machine, this will
give an error message each time such an underflew occurs. The Custom Weighting Factor cal-
culation is unaffected since the underflow gets set to zers. This bug occeurs when the Cus-
tem Weighting Facter input contains an extremely light delayed construction, €ygy, a wall
consisting only of I5" of plvwood.

interinm solution: Change from delayed to quick surface {l.e., specify U-value) for veev
light walls.

The Custom Weighting Factor calculation may fail for spaces of very light construction.
The resulting ERRCR message 18:

wETCHTING FACTCR CALCULATION FCR SPACE <u~name>,

WEIGHTING FACTOR TYPE <k>, FAILED IN CECONVOLUTION, SUBRCUTINE WFDECYH
This may cccur when all the surfaces in a space are of very light construction, e.g., an
atric with a light roef and iloor.
interim solution: Yone; use ASHRAE weighting factors for these spaces (i.e., enter FLGCR~
WEZICHT in LCADS inmput).

In the Custom Yeighting Factor calculation, the FURN-WEIGHT keyword has no effest.

nterim solurien: Yune; do not specify furniture {n che Custom Weighting Factar impur.
In the Custom weighting Factor calculation, the characteristic weight of heavy furniture is

-zuncted as 2.0 Ik/ftc; it should de 20.C. However, this bug has no effect on resulrs,

since the chardcieristic weight is not used {n LCE-2.1.

IF any surface “as zero area or if any window, wall, underground floor, etc, has a UULTI-

PLIZRa{, the Custom Weighting Factor calcularion will fail, giving the ERRQOR message:

WEICHTING FACTCR CALCLLATION FOR SPACE <u=-named,
WEIGHTING FACTOR TYPE <k>, FAILED IN CECONVOLUTION, SUBRGUTINE WFDECN

eote, however, that LCOADS will accepr a zero-area surface.

Interim solutien: 1) Remove surface from input; or 2) give surface a very small area.
fized in O0E-2,1A bv assigning zero-area surfaces an area of 0.C1 ft° in the Custom
“eishting Factor calculacien.

The Custom Weighting Factor calculation fails for a space with quick underground walls cr
floors. It will also fail 1f the undetground wall or floor is defined wirh LAYERS, But
cach of the MATERIALs {n the constructicn is defined dy a RESTSTANCE rather than by THILXK-

NESS, CONDUCTIVITY, DEXSITY and SPECIFIC-HEAT.
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Evaryle: the following two underground surface irpurs will cavse the Custe- welighoine Tu.-
tor calevlation co abort in routine WFMATG:

[1]  sLaB =CONSTRUCTIOY L-VALUE=(.7 .
FLOCR-1 =UNDERGROLND=FLOOR CONS=SLAB AREA=1]76

SOLAR=FRACTION=(.? ‘e

f2]  COCNCRETE =MATERIAL RESISTANCE=(,3 ..

FL-TYPE =LAYERS MATERIAL={CONCRETE) I-F-R=(.%2 .,

SLAB =CONSTRUCTION LAYERS=FL=-TYPE .

FLOOR-1 =UNDERCROUXND-FLOCR CCXS=SLAB
AREA=1176 SOLAR FRACTION=0.7 ..

interim solution: Make 31l underground floors and walls delaved. At least one material in
the construction must have THICKNESS, CONDUCTIVITY, BENSITY and SPECIFIC-HEAT specificd.

If a Custom Weighting Factor creation run {s made for a single space and the WEICGHTING-
FACTCR kevword i{s not specified, the resules will be meaningless.

Interim solution: Be sure to specify WEICHTING-FACTOR kevword.

when (a) two spaces are defined in a LIBRARY-INPLUT LGADS rum; and (b) the first space has
WEIGHTING~FACTOR=u=-name specified; and (c) the second space 1s LIKE'd to the first space;
ard (d) FLOOR-WEICKT Is specified for the second space, then the following will accur: fa}
the Custon Weighting Facters requested for the first space will be assigred to the second
space; and (b) the first space will end up with all veighting factors equal to zero.

Interim solution: In the above sitvaticn, do not LIKE the second space to the first space.
The weighting facrors will then be correctly calculated for the first space, and nene vwill
be calculated fer the second space. If the user wants weighting factors calculated fcr
both spaces, WEICHTINC-FACTOR=u-name must be specified for both spaces, with unique u-names
for each space.

BDL does not make an appropriate substitutien when a parameter is set equal to the u=nare
of a schedule. A risleading error message reading:

<u-name of SCHEDULE> WAS REFEREMCED... BUT WAS NEVER DEFILED

is rrirted. A similar problem does not arise for the u-names of DAY-SCHLLULEs and .iit-
SCEECLLES -
Interinm solurion: XNone; do not set a paraneter equal to the u-name of a SCHEDULE

The command RUN-PERICD cannot be parameterized. Error messages are produced for month, dar
and vear that advise the uset that the values input are incorrect.

Irterim solution: Yone.

When a command is LIKE‘d te Ltself, the propram is supposed to print an error rmessage. .
does nor. The program will usually abort in routime SYMFIL with a davfile message readin
*wSCM BEYOND FLS. This will ocecur when the sequence <u-name> = command LIKE <u-names
CECUTS .

Interim solution: Check your input carefully for mistakes of this kind.

-
-

A zero wall area error message prints cut with no rame and 2ere for the defined line. This
will eccur whenever EXTERIOR-WALL is unnamed and the window and door area are equal to ¢r
greater than the exterior wall area. The above error message does not provide uselul
information.

Interim solution: Change the input. Find wall(s) which vielate the rule and add a small
amount to the area.

In the MATERIALS sectlon of the library, the materials INCl, INC2, INC3, INCa, INCE, I
and IN12 have the wrong density. Thev are coded as 6.0 lbs/ft”. They should actuslly
(.6 lbhsift-,

Interin solutiom: Input the above marerials in the MATERIAL command with the corrvect Jen-
sities.

-
v d
P
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TINEing CONETACCTICN commands causes an abort in subroutine CGNSTI.

Interiz solution:  Yore.

In the schedule of U',5 holidays, the second ‘tonday {n October, Columbus Day, has Seen enit-
ted. ’

Interin solution: If desired as a holiday, explicitly input the day im all SCHEDULEs.

when the PLENIM~-NAMES list has more than one zone in ic for a SYSTEM-TYPE for which
PLEXNIM=-XAES i3 unused, BDL will abort in routime KODER with no error message.

Tntarim solution: Remove the PLENIM-NAMES keyword and make those zones unconditioned with
LICRT-TC~-SPACE=L GO,

WEATHER FILE

The ground temperatures and clearness numbers on the weather file for Albuquerque (code
name ALBUQUE) on the LBL computer are incorrect.

Interinm solution: Input the values in the BUILDING-LOCATION command., Correct ground tam-
peratures are:

67.53, 65.3, 65.5, h8.3, 72.8, 78.1, 82.3, B4.7, Bé4.4, Bl.6, 76.9, 71.9.
Correct clearness numbers are:
1.cs, 1.05, 1.05, 1.€5, 115, 1.15, 1.15, 1.15, 1-15, 1.15, 1.05, 1.CS.
The TRY weather file for Salt Lake City has erronecus data for windspeed and cloud type for

the first six months of the vear. This (s reflected in the weather summary in the
Referance tanual.

Interis solution: Nore; do not use the Salt Lake Citv weather file.

WEATHER PROCESSCR

in the Weather Processor, the minizun drvbuld temperatures reported by the 57A7T
sheuid asgree with the =inimum rfenperatures reported in the mernthly summaries of trne N
wrtion.  Whea the wvalue 1s negative, however, the value in the STAT option is Jdifferent ©ov
ore degree Jue To ineorrect rounding.

interin; solutien: Iorore che STAT figures for minimum drybulb femperatures; relv on the
fizures reperted in the LIST optian,

¢ RDIT apticon with the weather Processor doeg not work properlv when changes are udtrenp-
ed Tor two differgnt Jdavs within the same month, A change is made anly for the firseg Jdax;
e second Jday is left unchanged. :
aterin soluetions ‘ake two separate EDIT runs, changing one day per menth at a tize.

Atres=nbing ta3 Jo a STAT of a solar file without a preceding LIST will cause the jrogram I
ibort in sybroutine UCUTHS.
Istefiz sclution: Precede a STAT command with a LIST cormand when dealing with 1 <olar

tile.

-t -
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The light energy sent to the plenum in LOADS is incorrect. As an example, suppose LICGHT-
TC-S5PACE = .BC. Then BCL of the light energv goes to the space, as it should. However.
(BOMM(ICK) = 16% is sent to the plenum, {instead of the correct 205. The missing 4. cisap=
pears,

Interim sclution: XNone.

The calculations for the pressure due to the wind velocity and to the stack effect in LOADS
are being changed slightly., The constant used in the formula fer PTWV will be changed froa
C.CCC64CTBLY to (.000638. The constant used in the formula for PSE will be changed from
€.25332 to 0.255.

Interim solution: None.

In the LV-J Report the u-names of shading surfaces are not reperted. No charmge Is antici=-
pated,

1f AREA=(.(: is input in the SPACE command, the program will abort in routine TEIMDEV,
Interim solution: Add a very small amount to the value of AREA.

The defaults for LIGET-TO-SPACE are 1.0, C.8, 0.8, and !.C for SUS-FLUGR, REC-FLUCR-RV,
REC=-FLLCR=RSV, and INCAXD, respectively. If the user attempts to SET-DEFAULT SUS-FLUGR or
INCAND to (.8, the program will still use 1.0 as the default.

Irteriz soluticon: Increase the value in SET-DEFAULT to (.BCl.

When a wall is too massive, the program aborts in subroutine WRITEN because the resporse
factor common ratic cannot be treached in !0C terms, which 1is the maximum the progran
5LOTES.

Interim solution: None; use less massive walls. Three feet of dirt (demnsity=iC) is defin-
itely too massive. The lower limit is presently unknown.

Coar loads are not multiplied by the exterior wall multiplier. The infiltration rhrough
the door is also not multiplied by the exterior wall multiplier. The portion of the space
cencductance due to doors and windows dees not include the effect of the exterior wall -ul-
tiplier. This accurs whenever the kevword MULTIPLIER is used in the ENTERICR=wALL command
ard the EXTERICR=-WALL has doors or windows. This will affect the extraction rate caleula-
ted bv SYSTEMS, e.g2., Report 55-D.

Interim solution: Use only MULTIPLIER = ! in EXTERIOR-WALL command when there are windows
or goors.

TINE ICNE and BUILDIXNG AZIMUTHs are not printed cut en the LCADE Verification Report LV-A.

interim solution: None.

Failure to input both SKY-FORM~FACTOR and CND-FORM-FACTCOR allows the program to substitute
-66666. for GND-FORM-FACTOR, producing absurd solar leoads through the roof. This will
occur whenever SKY-FCRM=FACTOR is specified bur GXD=-FORM=-FACTOR is not.

Interim solution: Input borth SKY-FCRM-FACTOR and GROUKD~FORM~FACTOR or neither, as tke
documentation indicates.

This modification changes the sunup check and adjusts the hour angle calculation for these
hourly bins in which sunrise and sunset occur. Previously the hour angle was always calcu=
lated at the midpeint of the hourly bin. For bins containing the sunrise or sunset a yes-
ng decision was made on whether or not the sun was up for the entire bin, and the hour
angle of the sun was set to the bin mid=-peint. This results, for solar calculated in
LCAZS, in elther underestimating or overestimating the solar energy for the day, depending
on which decision was made. For the whole vear, the effect should average out., Ffor
measured solar data, however, the check would alwavs result in throwing solar data awav,
and thus underestimating the soclar gain. The new check sets the sunup flag to ves if th

sun is up at any point in the hourly bin., The hour angle is5 set to a value midwav betwesn
sunrise or sunseC and the bin edge nearest to ngon. For calculated sclar, the solar energr
fer the hour is multiplied by the fraction of the hour the sun is up.

Interina solution: XNcrme.

-7-
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SYSTEMS

?he headings in Reports $S8-B, $S-F, and SS-H are unclear. In 55-8 and $8-H, the headirrs
for the MAXIMUMS should read LOADS, not ENERGY. In Report SS-F, the first two colunnas
should read ENERCY, not LOAD, and the MAXIMUM BASERBCARD should be a LCAD.

Interim solution: XNone.

“henever the ALTITUDE, {n the BUILDINC-LOCATION command Ia LOADS or on the weather f{le, is
ron-zero, the SYSTEMS design routine appropriately computes an ALTITUDE MULTIPLIER {see the
$V-A Report) by which all standard cfms are nultiplied to obrain the actual cfms. Unfor-
tunately, the program uses the actual ¢fm and not the standard cfm to compute the fan
energy¥ for supply, return, and exhaust fans as well as the temperature rise across the sup-~
piy and return fans. The effect is to coverestimate the fan electric erergy by a factor
ALTITUDE MULTIPLIER and also to overestimate c<ooling energy and to underestimate heaging
energy.

Interim solution: Specify SUPPLY-KW, RETURN=-KW, and EXHAUST-KW by dividing the acctual
AW/cfm by the ALTITUDE MULTIPLIER. If SUPPLY-DELTA-T or RETURN-DELTA-T are specified,
divide the actual delta T by the ALTITUDE MULTIPLIER.

it was intended that the user could specify EXHAUST-KW in place of both EXHAUST-STATIC and
INHAUST-EFF to describe the electrical consumption of zone exhaust fans. At presenz, the
ZXHAUST-KW optiom works only if EXHAUST-EFF is specifically set egual to €.C.

Interim solution: Use eithetr EXHAUST=-STATIC with EXHAGST-EFF or set ENHAUST-EFF o 7.7
wvhen using EXHAUST-KW.

In UHT, UVT, TPFC, FPFC, FPH, and PTAC svstems, when HEAT-SOURCE=GAS-FURNACE or GlIL-
FLRNACE, the fuel input (s overestimated by an extra additlen of FURNACE=-AUX.

Interim sclution: None.

The program uses the "sun” hour rather than the local time (including davlight savings) te
réport the time of peaks.
Interim soluticon: “one.

The program aborts with a "divide by zero” (infinite result) error ressage in UNITH. This
occurg, very rarely, for CHT systems when no heating 1s available,

[nterim solution: MNone, except to schedule heating always available.

The program aborts in routine TEMDEV with an infinite result. This will occur whenever
DIN-CTU-RATIO is less than UIN-CUTSIDE~AIR or MIN-AIR-SCH has a value of > 1.(.

Interim solution: <Correct input.

whenever YIN-AIR~SCH is used in a UVT svystem, the program aborts in routine UNITV.
nteris solutions Yone; do not use MIN-AIR-SCH inm a UVT svstem,

In the RESYS and FTAC svstems, the air-to—air heatpumps overestimate the confributicn o
capacity change from the inside temperature variences from 70 degrees.

Interin solution: Contruct a new bi-linear or bi-quadratic curve for HEAT-CAP-FT in which
the first variable is the outside drvbulb temperature and the second variable is tre [nsile
drybulb temperature,

The WARMEST and COLDEST codewords for CCOL=-CCNTROL and HEAT-CCNTROL are not very accurrate.
vew algorithms will be added to simulcanecusly vary temperature and volume.

nterim solutfon: XNone,

The pregram does nor print a warning, nor does it reser ASSICNED=CFM, if the user has inTut
an ASSICNED=CF! less than EXHAUST-CPM. This can result in a negative rerutrn airflow rate
and inccrrect mixed air temperatures.

Interim solution: Do net input ASSIGHNED-CFM less than EXHAUST-CFH.
This bug covers several small problems In the design routine.

1} The sizing of the PTAC svstem ignores COCL-FT-MIN.

2) When COGLINC-CAPACITY is entered by the user but COCL-S5H-CAP is not defined, the frosrin
—ay incorrectly override the zore cims input by the user.

1 When the MEATING-CAPACITY is not entered by the user, the computed hearing capacity
variihie 4ir volume svetems s underestimared, when there is ocutside air specified.

H 4
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<) Wrern computing the rixed air temperature for the main air-handler ccoling caracity, 7'«
program jgrores SUPPLV=-LELTA-T.
Interim solution: XNone. Most are not significant,

In HVSYS systems, DUCT-DELTA-T always results in a heéat loss {(and thus an additicnal enrvr,.
consumntion), cvin when the ambient temperature is cooparable to the supply rempeorature.

Interim solution: XNone; omit DUCT=DELTA-T.

when a large fraction of zone supply air is also zore exhausted from the zone, the returs
air hurmidity is incorrectly calculated. This will result in a maximum-humidicy error mes-
sage, even thaugh MAN-HUMIDITY was not inpul.

Irterim solytion: None. Ignore the error message; the simulation is correct.

when there zre thermostatic baseboards in systems with outside air and when the zone Ter-
perature Is in the deadband between heating and cooling, under some conditions the basc~-
boards may come on and the heating energy will be overestimated. There is5 no estimate Z-or
the magnitude of this effect.

Interim solucion: lNone.

when only baseboards are available, it is necessary to schedule cooling and Ffans off and
heating on. This is not, however, always being simulated correcrly. O{ne can sometimis <ot
rhantem heating or cooling, especially if outdoor reset baseboards are used,

Interinm solution: Xone.

fFor the RESYS svstem, Report S585-F may indicate underheating, when, in fact, there was ro
under heating. This anomoly occurs when no coeling is required in the hour and natural
ventilation is net used because outside conditions were not appropriate, ¢.g., the oulside
temperature exceeded the coeling set-point.

Interim solution: Ignere report. The simulation is otherwise correct.

The heating coil load for LVT svstems is greatly underestimated, since only the ourside air
icad is bheing computed.
Interim solution: XNome; do not use UVT svstem.

SYSTEN-TYPE = UHT and HEAT-S5CURCE = GAS~-FURNACE, the program will abert iIn roucin

-

RS

~
-

Interin solution: Do not use KEAT-SCURCE = CAS~FURNACE with UHT. Rather, let REAT-S. 0T
duiauit to HUT=wWATER and enter 3 gas furnace in PLAKT.

The TPH system does not work correctly under any circumstances. Zero heating energy It

&
interim solutjon: Kone.

In 2 RESYS system, the program sometimes aborrs in routine CVAL. This occurs when fans arc

scheduled off, but cooling or heating is scheduled an.
Interim selution: None.

In svstems requiring a control zone {SZRK, RESYS, PSZ), if the first zone (which is taren
as the control zone) is not a conditioned zone, the program will either abort or «ill rr.-
duce meaningless results.

Interim solution: Correct input. The first zone listed in 2ONE-NAMES must be the comtirc!
zone.

The 55-F Report shows cooling and heating energy expended for a plenus zone. This will
tecur whenever the $S5-F Report is requested in a system with a plenum 2ene.

Interin selution: 1lIgnore this report for the plenum{s), The simulation is correct
3t3 repcrted here are junk.

ard the

when NICHT-CYCLE-CTRLaCYCLE=-QXN~FIRST or CYCLE-UK-AXY and there is a ceooling demand, heazin:
enerzy is used to maintain the cooling set-point in those zones which are below the foo.i-:
set~point. NIGHT-CYCLE-CTRL should operate only to maintain the heating set-point.
Inrterim solution: Ser cooling set-point during setup conditions to high valuc
NICHT-CYCLE-CTIRL {s not invoked.

so thal
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The airilcw rate ro a zone in a variable air volume system can go above the design 7low
rate far that zomne, if the mailn alr-handler fan is sized above the sum of the desizn fiow
rates for all the zones. This can occur only Lf SUPPLY-CFM rimes NAX-FAN-RATIO is greater
than the sum of the design flow-rates. It will noz happen {f the main fan is sized for the
coincident load. _

Interim selution: TIf the user does not explicitly specify zone air-flow rates and does not
specify SUPPLY-CFM, rhe SV-A Report should be exanined to ensure thaz the above conditicn
2oes not apply. 1f it dees, design zome air-flow. rates must be specifled explicitly.

In TPFC and FPFC svstems, when the exhaust air quantity exceeds the oursicc ailr quantity,
the program ignores cthe extra required make=-yp alr.

interim solution: Ensure that the minimum outrside air flow race is greater than or esgual
to the exhaust air-flow rate.

In TPFC and FPFC systems, 3 cooling load is often reported in the winter, because £o out~
slde air is being simulated and thus the mixed air temperature is incorrectly calculated.
“his problem gecurs whernever the outside air {s specified by keywords ocher than IN-
TUTSIDE-ALR.

interim solution: For these systems, specify MIN=OUTSIDE-AIR when ventilation air is

lesired,

Tre sensible cooling load in the RESYS system Is {ndependent of the user-inpur for LUCT-
SELTA-T,

Interim solution: ‘lone.

When 3 zone has zero ret loads in any hour, the program simulates heating to maintain the

zune temperature. This results Tfrom a4 bug in the algorithm which currently attempts under
these cunditions to maintain a zero extraction rate. It should supply heat only when the
zorg temperature falls inte or belaw the heating throttling range.

Ingerim ~olution: Nere.

“hen the zone temperacure (s befween the heating and cooling throttling ranges, the pro

uttu?gt: to maintain 2 zero extraction racte. Cepending upen the system type (t sheu
~iintain cthe extracrion rare at the bottom of the cooling threccling range throughout =
dead band,

rerim solution: None.

The ZARMEST and CCLIEST coptions for CCOL-CONTROL and HEAT-CONTROL, respectively, cause a

reset of the suprlv 4ir temperature to the average over all 2ones of the DPESIGN=CLCL-T ar
TERIGL-HEAT-T, respectivelv., It should secr che upper supply air temperature limit for CCL-

CEST and the lower limit for WARMEST to cthe mixed air temperature passed when the autside
4ir Jampers are in their mininum position or to the preheatr coil exit temperature.

Interim solution: lcne; do nort use WARMEST and CCLDEST codewords.

Tre 7T7LIEST option for the HEAT-CCNTROL keyword 1s reset based upcn the CUnt-TENP=5CH

rather than the REAT=-TEMP=-SCH.

Interin solution: None; do noc use HEAT-CONTROL=CCLDEST.

whien HEAT-CONTROL=CCLDEST, the supply temperacure is reset to a value which supplies unly
.75 of the full heating capacity, even when full capacity s requestad by 2ores. This

will result inm locads-not-—met even through the systen is adequately sized.

Interia solution: Yopne; do not use PFEAT=CCNTROL=COLOEST.

in the hourly reports there may appear negative sensible heat capacitites and nixec air
“umiditvy ratios larger than l.C, This will oceur fer that hour inmediately following cne
in winich there is no infiltration and no autside air.

Tnrerim sclution: ake sure there is a regligible but nen-zero amount of ourside 2ir

infiltration at all hours.

T

in dual duct syscems (M2§, PMZS and CDE), the hot supply air temperature is occasiorall
Figher trar desian Sv twice the DUCT-LELTA-T. This occurs wvhen heating is off snd :;x:d
tlr {5 ceing rassed or when HEAT=CONTROL=CCLDEST and no Zones are asking for heating.

ke hcurly reports for the hot supply alr temperature undef Lhese

{nzerim sylution: Izncre
ecl upon the enerzy reported.
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For Vave, PVAVE, RHFS and CEVAV svstems, the automatie sizing routine uses MAN-CTPLV-T .-
the design  maximum  air  temperature, if HEAT=SET-T is not specified ang v -
- ] A kel B = - - . -
CONTROL=CCNSTANT, This irtroduces a cain heating coil, even when the user does nur Zesire

GNe .
Interim selution: Specify HEAT-SEI-T to a low value, when no main heating coil is desired.

The program uses the value of lst hour’s variables (tempeératures, extraction rates, wlv.;
to estizate this hour’s values for these variables. This can produce unrealistic tecpero-
tures and extraction rates when the zcne temperatures change radically durimg an hour,
e.g., immediatelv following a night set-back or ser=-up. A better estimate should be =ade
under these clrcunstances.

Interin sclucicn: Xone.

The SYSTEMS program does not pass the peak domestie het water load (BUILDING=RESCURCE cam-
mand) to PLANT so that boilers or domestic hot water heaters can be appropriately sized,

interim solution: YNone; do not allow PLANT to size bollers or domestic hot water heartors,
when domestiec hot water heaters are present.

In SYSTEIN5 reperts the value of the wetbulb and drybulb temperatures at peak heating leacs
are incorrectly reported when they are negative.

Interim solution: XNone.

The outside air as specified in the ZCNE command (or zONE=AIR) is ignored for TFIL ard FPIV
svstems,

Iinterim soluticn: Use MIN-OUTSIDE-AIR command In the S$YSTEM command (or SYSTINM-AIR com-
mand) to specifv outside air for these systems.

The recovery of heat through the RECOVERY-EFF kevword does not take into account the value
of DUCT-AIR-LCSS.

Interinm sclution: Xore.

The S5-F dercrt provides the maximum and minimum zone temperatures only during those hours
that the fang are runninc. Thus, when baseboards are providing heating, but the farns are

[, thyse Cemperatures are not correct. There is nmo affect on the energy calculatinm Iy
ig ALz in the report.

Irlerim =oluticon: Nonc,

The drvbulh temperature dependence of the ¢oil bvpass factor is incorrectly =edeled.  The
prowrdm cvees the entering drybulb rather than the outside drybulb.

“terim solution: None.

The latent lcad on the svstem coils is overpredicted when the cfm is very small.

Interis sclution: lone.

The return air temperature is calzulated incorrectly for the CEVAV system, whenever i
zone MULTIPLIER is different from l.
Treerin seclution: Neone; do not use MULTIPLIER different from 1 for zones in a CEVAY sve-

Lem.

The program will abort wich a "divide by zero" error in routine DESIGN whenever the calcu-
lated SUPPLY CFM for a zone is less than 5 cfo.

Interim solution: Input an ASSICKED-CFM of 10 cim fer any zone which has peak heatinz arc
cooling lecads which are both very low.

The main air handler supply temperature in the TPIL svstem {s set incorrectly, when
terninals are in the coeling mode. The program at present assumes that heating Is turned

oif.

Interim sclution: None.

The average coil surface temperature for packaged DX systems {(PSZ, PMZ5, PVAVS, RE
PT2C) increases, rather than decreases, during compressor cycling (Parct-loac-Ratic
HCOB-RATIT).

Interim soluction: MNore. 7This should not produce a large energy effect.

=-11-
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Ehe progran simulates dehunidification, with irs additional energy use, even when rthe air-
flow over the cooling coil is zero. This may cause an abort with a "divide by zero” error
in routine DDSF or SDSF. This occurs only, and rarely, for dual duct systems.

Interim solution: Xone. This should not produce a large energy effect.

There is a slight ervor in the hourly reported values for the supply and return fan ki,
when the cooling coil temperature is depressed for humidity control. The total fan energy
is correct. No change is anticiparted. ’

The MIN-AIR-5CH keyword {s not effective for cthe TPFC and the FPFC systems.
Interim sclution: XNone.

Multizone RESYS simulation will not work properly.
Interim solution: Xone; model only single zone residential systems.

In SZCl systems, the Induction air cemperature calculation does not take into account the
zane exhaust., This will underescimate the heating and coocling done by the system, if there
ig exhaust in the zone.

Interim sclution: Xane; do not have zone exhaust with this system type.

The program will abert with a "divide by zero™ error in routine WBFS, if {t sheuld happen
that rthe wetbulb and drybulb temperatures, entering the coil, are egual. This should be an
extremely rare occutrence.

interim seolution: Yeone.

w“hen wusing the HP system, the program may abort in routine HTPIMP under the following
simultaneous conditicns: No outside alr, fans on, and cooling scheduled off.

Interim solution: Schedule fans off when cooling Is off and on when cooling is on.

The program will abort in routine DDSF for DDS, MZS or PMZS svstems, if there is no outside
air, ne infilcration and all the air {s going through the heot duct.

Interinm solution: Schedule at least a small amount of outside air at all times using the
kevword MIN-AIR~-SCH. E.gz.,

AlL~-alR = SCHEDULE THRY CDEC 31 (aLL) (1,24) (C.CCCl) ..

MIN=AIR-SCH = aALL=AIR ..

PLANT/SCLAR SIMULATOR

.

o -eat Is recovered from the gas turbine.

Interim solution: None.

in Report PV-D, the energy source codewords are truncated ro eight characters.

1
Interim salurion: lNone.

when the number of LESIGN-DAY commands is equal to the number of RUN-PERICD intervals, and
the user has both SYSTEMS and PLANT input, the size of rhe equipment in SYSTEMS {s given In
the Sv-A Report and the sizes of the equipment In PLANT are given in the PV-A Report. If
the user has chosen deslgn day parameters that do not produce both peak heatirg and cuoling
lzads and the number of RUN-FERIOD intervals is greater than the number of CESICN-TAY com-
—ands, the program =ay zbort in routine PLANT with an infinite result. This occurs because
cre of the pieces of plant equipment has been given a zero size (there being no leoad [or
that piece of equipment) arnd at some point the program wants to divide by the size.

Interim solution: Always be sure that the design days chosen will produce both heating and
cooling teads, if Soth heating and cooling equipment are defined in PLANT,

I ptacess=hreat is ~ocked as a demand to the DBUN-CHLR (as a supply) in the SZAT-RECLVERY
cemmand, there mav ~or be any heat recovered. This is because only a space heating .lvad or
svheduled tank charging can cause the CDBUN=CHALR to gzo into the heat-recovery node.

Intariz selution: In;ut a small tank charging rate, approximatelv 2 Btuthr, for a

3ty tzamk scheduled Jor the same time as the precess load to ensure thst che tank 1s i{n the
Tecvery mede.

ERe
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Tre Zefault values for ELEC-INPUT-RATIO are toe high fer ectiprent tvpes STM-BIILEE,
t/ILIR, and FURNACE. ’

Interiz solurion: Input a value for ELEC=INPUT-RATIO of 0.006) for bhoilers and (.(C for
furnaces., . :

OQutput for the coade-rumber !l in the hourly report block VARIAELE-TYPE = PLANT is mean-
ingless.
Interim solution: Do not request code~nuymber il.

The energy needed to keep the cold tank from freezing is either lost or accounted ior
improperly in the EEPS Report.

Interim solution: “omne.

Gverleoacds are carried past end of dav or even if rthe respective heating or coolirg schedule
in SYSTEMS 15 turned off.
Interim solution: YNone; do not undersize equipment.

When a cold storage tank is to be simulated for a building with no ceoling load, the pro-
gram aborts in subroutine PLAXNT.

Inter{m solution: Do not simulate a cold storage tank when a building does not need cool=-
irg.

If selar js input together with another source of heat in the HEAT-RECGVERY command, double
counting of solar energy in the BEPS Report will result.

i{nterim solution: Yone.

CEBE will nmeet only the systems coil loads; the loop losses will be mec only by the boiler.
This causes the boliler to operate a large number of hours at an extremely low efficiency
when the solar system should be able to meet the entire load.

Interim solution: When using the solar simulator, do not simulate loop losses, l.e., set
YCIRC=-LCSS and HCIRC=HEAD to zero.

~when heating loop loss is less than pump heat gain, more pump heat is allowed into the
keating loop than there is loop loss by conduction. This ean result In negative heating
lcads.

Interin sclution: Do not use the kevword HCIRC-LGSS, or make sure that the pumping
{from HCIRC-HEAD and HCIRC-IMPELLER-EFF) is less than loss.

heat

The rprogram will abort in subroutine READSP if a domestic hot water heater is not expli-
tiv sized.
nterim sclution: aAlways specify the size of domestic hot water heaters.

i

[

The tower fan cyeling algorithm is incorrect. This bug will scretimes cause the towel tc
“e cycled on longer than one hour each hour, or to cvecle a negative period of time. Thic
will eeccur when the cooling tower has a small cooling lead, Its effect is much worse c-
hourlv reak electric load than on total load.

Interiz solution: lone.

A storage tank is counted as operating in Report PS-C anytime it stores or gives out hear,
It should be counted only when giving out heat.

Irterim solution: The HOURS AT PERCENT PART LCAD RATIO portien of Report P5-C sheuld e
disregarded for storage tanks. The simulation is unaffected by this bug.

The heat recovered from the diesel or gas turbine exhaust gas is less than it should be
wheén a sc¢lar absorprion chiller is used. This occurs when a user specifies a solar absorr-
tion chilier and heat recovery from diesel or gas turbine exhaysr, but does not Inpet steax
Fressure, in which case the program sets the steam pressure to 15C psi,

interim solution: Explicitly input STV=-FRES.

-] 3_
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For an oil furnace, there should be no energy use when the furnace i{s off. The prozran,
howvever, uses the kevword FURNACE-AUX to calculate erergy consumption of spark iznitica
svstems, even when the furnace is off.

Interim solution: V“hen FURNACE-FUEL=FUEL-OIL is used in the PLANT-PARAMETER comnand, set
FURNACE=AL'X=0,

“hen the value for INSTALLED-¥IMBER in the PLANT~EQLIPMENT command is greater than one, the
annuzl maintenance cost is calculated {ncorrectly. The program ignores the number of units
and calculates the maintenance cost for one unit only.

Interin solution: Specify the keyword MAINTENANCE as the total number of maincerance hours
for all units.

The value reported in the B3EPS Report inm PLANT for XNATURAL-CAS used for heating Is
incorrectly inflaced by the amount of the gas used for any purpose in LOADS. This occurs
vhenever SCURCE-TYPE=GAS in che SPACE-CONDITIONS command or when the GAS-THERMS kevword is
used in the BUILDING-RESOLRCE conomand.

Tnrerim solutien: In the BEPS report, subtract the value reported under YATURAL-CAS for
HMISC EQUIP from that reported for SPACE-HEAT to obtain the cortect value for SPACE-HEAT.

-l



DOCLUMENTATION UPDATES

DL Sumpary

Cn page BDL-5 LOADS, under command CIAGNOSTIC, add two new codewords:

LINITS, NO=LIMNITS LIMITS
LIBRARY=CONTENTSE Xo listing of library

The box labelled LIST, LIBRARY=CONTELTS should be eliminated and the note readimg "To te
used only ..." should be appended to the codeword LIBRARY-COKTENTS above.

-

Cn page BDL-9 LGADS, under the SPACE command, a note should be added to the kevword MUl Tl-
PLIER, reading:

¥ qust equal MULTIPLIER in SYSTEMS for corresponding ZONE.

Cn page BEDL-12 LOADS, under command UNDERGROUNC-WALL, keyword SQLAR-FRACTICN, remove cne
set of parentheses, as follows:

SCLAR FRACTION (5-F) {C.0; C.0 te 1.OYF

Cn page BDL-13 L0ADS, and alsc on page BDL-2] $YSTEMS, reverse the order of the two boxes
labelled STCP and SAVE-FILES.

The SET-DEFALLT command Is used neither in the SYSTEM command and {ts subcommands, FPLANT-
ASSICNZENT, nor in any of the PLAXT commands. Therefore, on pages ]7 through 20 of the BDL
Summary, add a note to the commands SYSTEN-CUNTROL, SYSTEM-AIR, SYSTEM-FANS, SYSTEN-
TERMINAL, SYSTEM-FLUID, SYSTEM=EQUIPMENT, SYSTEY, and PLANT-ASSICIMENT reading:

"Nore: SET-DEFAULT command not allowed]

Please note that the DCE-2,1 version of the program does not issue an error message if tnis

rele is violated., See BEDL Bug above.

tn page BDL-24, -33, and -5% SYSTEMS, under command SYSTEM, kevword ZONE-NAMES for svstex
tvpes SZIRH, RESYS, and P82, add a line after the ™ (bullet) reading:

{First listed must be control zone)

Cn page BLL-48 SYSTEMS, under the command ZONE-CONTROL, strike the kevword COQL-TEMP-5CH.

Cn pages BDL-65 and =66 PLANT, strike the box labelled SET-DEFAULT and re-number the
CURVE=FIT box "P3b".

Cn page BDL-7C PLAST, under kevwords DIESEL-STACK-FU and GTURB-STACKE-FU, strire the worcs
“linear or".

~]5=-



TOUAEE ZaS SLCLMENTATION = Continued

Users Cuide

[n Section 9, on page 9~8, add to the trable of DIACNOSTIC Defaults and Options, LINITS,
L0-LINITS, and LIBRARY-CCNTENTS. To the discussion that follows, append these paragraphs:

The codeword NO-LIMITS zllows the user to enter kevword values cutside of the pub~-
lished allowable ranges. The program will issuve CAUTION messages rather than IRROR
nessages in this case. Since some of the algorithms produce meaningful results
only when the keyword wvalues are within the published limicts, the NO-LIMITS

codeword should be used with caution,

The codeword LIBRARY-CONTENTS causes the contents of the library attached to the
iogb to be princed out. This will be either the standard DOE-2 library, the user-
created library, or a combination of the two, depending on cthe user’s grior
library-building acrivities. (See Section LC.} Be advised that LIBRARY-CONTENTS

can produce many pages of output.

Reference Manyal

[n the Reference Marual, page 11.19, add a new rule reading:

6. The SYSTEM command and its asscociated subcommands, PLANT-ASSICNMENT, and none
of the PLANT commands may not be set under SET-DEFALLT.

Agaln, note that, at present, the program does nof issue an error message if this rule is
violated. BSee BDL Bug above.

Cn pagze I[Il.6, at the bottom of the Limitations table, change the maximum number for U-
names from 450 to 352.

n page 111.27, change the first sentence of Rule | to read:

Cre and only one SUILDINC=LOCATICN instruction must be entered for each separate
LOADS progrm run.

on page [11,3G, the following sentence should be appended to the end of the first paragraph
an BUILZING-SHADE:

Diffuse solar radiation from the sky and from the ground 15 not affected by
3ULILIINC-3EADE. .

-l&6-



DLOUMINTATION = Cortined

The Toilcwing discussicn should ze added to paze

-

The ¢onductance given in plass Manufacturers’ c3td sheets usually includes the cutside oiv
film resistance for a windspeed ¢f 7.5 mph (summer; or 15 mph {winter). The following ccustiss
can be used to obtain the corresponding value of GLASS=-CONDUCTANCE:

— 1 -1
- " e w | -
CLASS-COKDLCTANCE [U RfilmJ N
where [ is the gveral]l conductance in Btufftz-h-oF and Rfilm is the

outside air film resistanmce in ftzéh-oF!Btu. Rfilm ¢an be

cbtairned from:
Reqim = 1/(=0.0C1661 * v¥ 4 0.302 * v + 1,45),

where v is the windspeed in knots. For example, let U = 0.64 for a windspeed of 7.5 mph., Tren
v o= 7.5/1,15 = 6,52 knots, and

Reilm = 1/(-0.001661 * 42,51 + C.302 * 6,52 + 1.45)

= .30,

which gives

, enpemaner o L - -1
GLASS=CONDUCTARCE [ETEZ 0.30]
= 0,79

On page 111.60, under WELTRAL-ZOWE-HT, the description of the method of calculating values corn-
tains some imaccuracies. In fact, the measurement is the vertical distance from the present
zone to the neutral zone. It is plus for zones below the meutral 2one, and negative for zones
ahove L.

On page I111.72, under the kevword SOULAR-FRACTIQON, remove the set of parentheses and the wrrde
"list of [".

Cn page IIL.735, change Note {Xone) 2 to read:

Nete 2t The first fraction is for the side of the wall in this SPACE. The second
fraction is for the opposite side of the same wgll, {n the NEXT-TO SPACE. If an entrv
ig cmitred for all surfaces in the SPACE, SOLAR-FRACTION will be apporticnmed to the

opague surfaces in propertion teo their areas.
g P

Cn page 111.88, under DESIGK-DAY, the last sentence of the paragraph should be replaced bv:

In this case, the peak heating and cooling loads afor sizing calculations in SYSTEMS
and PLANT are taken from the peaks generated during the DESIGN=-DAYSs RUN-PERICDS. If
no DESIGH-DAYs have been specified, then the peak heating and cooling locads are taken
from the weather file RUN=-PERIODS.

Cn page 111.90, add a new rule reading:

A PLANT run is pessibe only If the number of RUN-PERIGD intervals is greater than the
fnunber of DESIGN-DAY commands.

Un page 11[.92, under kevword CLEARNESS, change the minimum in the range from . to .5.

g " [T

I11.125, in the niddle of the page, change the line "and the ceiling .5." to "and tle.

S PR

fn pag
ceilin

g m
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LE-D LSER VEWS DCCUMENTATICN = Cortinued )
* In page IV.9, 2dd to the end of the List of SDL Commands and Maximun Number:
U=names + + v v v v v ¢« v v 4 o « . 180
. . -
qn pa;e IV.12, the tails of the graphs in both figures should be extended in both directions as ;
fallows: }
SUPPLY-HI
SUPPLY-LO
®  Cn page IV.33, a footnote to the discussion of zonal systems should be added reading:
* 1f described in the system command, each zone in the system is assumed to have those
same capacities unless for a particular zone those capacities are overridden by capaci-~
ties entered in the zone command.
®  (On page IV.48, in the second line from the top, change the underlined word "all™ to "anv af".
* Cn-page IV.113, add the following te Number 8, Variable QCZ: . ‘

tote: for SYSTEM-TYPE=RESYS this is the toral of mechanical cooling and cooiing by
natural ventilacion.

And on page :V.ll4, Number 46, Variable SKWQH, strike the words “for RESYS".

& rn page IV.ll4, 'umber 75, Variable PCH, the values for RESYS venting are reversed. The value
of | indicates venting and the value of 0 indicates no venting.

. Cn page IV.185, under the command ZONE~-CONTRCL, strike the keyword CCOL-TEMP-SCH.
L Cn page IV..13, change the last sentence on the page to read:

To size a heating/cooling system, the following gquantites must be determined:

® n page IV.219, strike the second sentence from the top of the page reading =- "Thus, if the

usel ..., as well as SUPPLY-CFM."



A nEw paze, V.o,

as follows:

Limitationrs

For DUE-I,

the wmaximum number of

mETRM T T AT

- e

I, shtruld be added to furnish the listc of

FOL

instructions

Jorrimues

that can be used

required data for the PLANT program is as followvs:

Instruction

Maximuzm humber

liritatiens in 1=me

for

specifving

DAY=SCHEDULE &0
WEEK=SCHEDULE 40
SCHEDULE * 40
PARAMETER sC
SET—DEFAELT 1ce
TITLE 5

& for each equipment tvpe
I for each equipment tvpe

PLANT=-EGLUIPNENT
PART-LCGAD-RATIO

PLANT=-PARAMETERS 1
ECLUIPMENT=QLAD 1
LCAD-ASSIGNMENT se
LOCAD-MANAGCEMENT i
HEAT-RECOVERY 1
ENERCY~-STORALE (hot rtank) 1
ENERGY~STCRACE (cold tank) 1
ENERCY=-{CST 5
REFERENCE-COSTS 25
PLAKT=CDSTS l'*
PLAKNT-ASSICKMENT 4
PLANT=REPCRY 1 command
HOURLY=REPCRT 16
REPCRT=BLOCK b4

U=names 118‘**
Solar fimulater

SQLAR-ECUIPMNENT 1
COMPCNENT Ay
CORNECT e, of components
ITERATICKS !

SYSTEM 1

TRACE No. of components
LAY-SCHERLULE 20
WEEK-SCHEDULE 2¢
SCHETLLE 20

. . .
This maximum number refers to the number of kevword values, not the number of irstrur-
ticns.
W

This maximum number refers to the total number of differvent PLANT runs allowed in a single
subrnittal, Only one PLANT-ASSIGNIENT is sllowed for each PLANT simulation.

LR S ]
=

~ote that the use of advanced scheduling techniques (described in Chapter II) will resul:
in the use of at least three of these U=-names internal to the PLANT program. Also, specifica-
tion of code-werds for PLAXT-REFCRTs, other than the defaults, count as LU-rames.

==
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Cor-loURZR ONENSE CCCURENTATION ~ (Conpinued .
*  Cn page V.38, under the (-STACK-FU) keyword, replace the words "a linear or quadratic funcrign®
with "an exponential funmcrtion. Also, replace the last line with "or z = ax°".
In additicn, on page V.35, under kevword DIESEL-STACK-FU, replace the words "a linear or qua- -
dratic equation™ with: _ i
the coefficients, a and b, of the equation z = ax®. The user must use TYPE~QUADRATIC
in the CLRVE-FIT instructicn and enter the coefficlents as (a, b, 0).
Under keyword GTURB-STACK-FU, change "a linear or quadratic” to "an exponential™. ©On page
V.50, under the DIESEL-STACK-FY and GTURE-STACK-fU keywords, deleta the words "'linear or".
® Cn page V.43, Table V.6, under keyword HW-BOILER-HIR-FPLR, the default value for the third
independent variable, ¢, should read -C.C7%36].
® Cn page V.bl, delete the third paragraph from the bottom reading "Nore cthar the predicted ...
the LOAD-MANAGEMENT instructcion.”
* On page V.93, it would be helpful to add that the units foer ¢ are dollars, and thac the units
for s| are Btu/hr.
b In Table V.16, page V.1C4, item !l for che PLANT report bleck is described incorrectly. It
should read:
Variable List Fortran Variable Desceipeion
{1 -_ -
Yote that output for that variable may be specified under VARIABLE-TYPE = COOLING-TWR,
VARIABLE-LIST = 1, i.e., Coocling tower load, Btu. See Table V.23,
L On page V.112, strike the command SET-DEFALLT from the list of BDL COMMAND WCRDS used by the
Solar Simulator.
*  n page VI[.37, add the following sentence to “umber 3, COOLING ENERCY:
(If SYSTEM-TYPE=RESYS, the value reported here does not include cooling by natural ven- i

tilation.)

..:C-



THE HEAT EXCHANGER

This section 1s devoted to common questions from users and responses from the DCE-2 User Coor-
i dinatjon Office. Your questions and comments are tost welcome.

Cuestion:

ANSWeT !

Question:

Answer:

Question:

" & % k &

In a recent DCE=2.1 run my input received an error nessage reading "SYMBCL TAELE FIL-
LED". Wwhat does chat mean and how do I avoid it?

The symbol table is the means by which BDL keeps track of code-words and user-defined
u-names. Each time the user definmes a u-name It Is added to the symbol table at the
end of the list of program—defined code—words. The error message that vyou received
indicates that vou have defined too many u-names. The limit on the number of u-names
{see DOCUMENTATION UPDATES in this fssue) (s 352 fer LOADS, 180 for SYSTEMS, 1!B for
PLANT, and 87 for ECONOMICS. Counting the number of u=-names you have created is
stralight=-forward with one exception. When one uses an implicit definition of a TAY-
SCHEDULE by incorparating the data within a WEEK-SCHEDPLULE command, one has used cp an
entty Iin the svmbol table. In effect the program has defined a u-name for vou. &
similar situation exists when a WEEK-SCHEDULE is implicitly defined in a SCHEDULD com-
mand., Thus, the following SCHEDULE command will take up 7 entries in the svmbol tatle:

HEAT-5CH=SCHEDLLE
THRU APR 30 (ALL) (1,7) (55) (8,18} (6B) (19,24) (55)
TRRU SEP 30 (ALL) (1,24) (O)
THRU DEC 31 (ALL) (1,7) (55) (8,18) (e8) (1%,24) (55) ..
since it is really shorthand for the following set of commands:

DAY -] =DAY-SCHEDULE  (1,7) (55) (8,18) (68) (19,24} (55} ..

Day-2 =DAY~SCHEDULE (1,24) (0} ..
DAY-3 =DAY=SCHEDULE (1,7) (55} (8,18) (68) (19,24} (55 ..
WEEK-1 =WEEK-SCHEDULE (ALL) DAY=l ve
WEEK-2 =WEEK=SCHEDULE (ALL) DaY-2 ‘e
WEEK=3 =WEEK=-SCHEDULE (ALL) DaAY-3 ‘e
BEAT=SCH=SCHEDULE THRU APR 30 WEEK~] THRL SEP WEEK-2

THRL DEC 31 WEEK-3 e

BLCL is not smart enough to Ttecognhize that DAY~l is the same as Cay-3!

x W W % ok

In Report S5-F in the month of May the MAXIMUM 20KE TEMP is given as C%F, while the
MINIMUM ZONE TEMP is given as 200°F. What does this mean?

The SYSTEMS program initializes the maximum zone temperature as (°F and the minizun as
200°F at the beginning of each month. Whenever the maximum temperature for a given
ture, the value is changed te the new maximum. Similarly for the minimum temperature.
When the fans are off, this part of the program does not cperate. When the fans are
off for an entire month, the initialization values are printed. These values were
chosen as being sufficiently absurd that there would be no chance of their being con-
fused with actual temperatures. My bet is that you have scheduled the fans to be cif
in Mawv.

W ok W

I prepared an input deck that included both LOADS and SYSTEMS., I finally got rigd !
all error messages and the program ran fine. I then stored the LGAIS ourper in
preparation for doing a number of SYSTEMS runs with the same LCADS configuraticm. o
accordance with the instructions In the manuals, 1 removed the LOADS perticn &
input deck and tried to run a series of runs with my SYSTEMS deck, after attachine
o.d LOALS output to the job. My rum stopped with a statement that there were £ -2
LEVEL DIaGNCSTICS, What went wrong?

-2]-



Angwer:

Muestion:

Answer:

Suestion:

Answerl:

WS

v guess {s that you had no ABORT command {n your SYSTE® ; T-LEY
reverted to the default, namelv, CALTIONS. ﬁn adzfti:: ::p::v::dC;FT:g:;;S§T‘;a5-§L
vour original "successEul" run, che program issued a CAUTION message ;hén it di: né?
see a LOADS deck, to the effect that it is assuming that vou will b; attaching an ald
LOADS output. This accounts for there being 8 ABORT-~LEVEL DIAGNOSTICS. To a;gid this
problem, add an ARORT ERRORS or ABORT WARNINGS to the begirning of your SYSTEMS deck.

* ok Rk Rk W

How do I account for the energy consumed by 2 domestic hot warter heater?

There are two methods by which the user can enter a load for a domestic hot water
heater to be simulated In PLANT. Which method you should choose depends upon whether
the use of the domestic hot water adds to a space coplicg leoad., If there is no cantri-
bution to space cooling loads from the use of domestic het water, under the BLUILDING-~
RESOLRCE command in LOADS enter the peak energy demand (in Btus) ag the value of the
keyword HOT-WATER and provide a schedule u-name for the hourly profile as the value of
the keyword HW-SCHEDULE.

If the use of the dopestic het water does contribute Lo the space cooling load, enter
under the SPACE command values for the following keywords, Set SOURCE-TYPE =~ HOT=-
WATER; enter the peak energy demand as the value of SOLURCE-BTU/HR; enter the usage pro-
file under SOURCE~SCHEDULE; determine the fraction of the energy consumed that shows up
as a4 sensible cooling load and assign that fraction to SCURCE-SENSIBLE; determine the
fraction of the energy consumed that shows up as a latent cooling load and assign chat
to SCURCE-LATENT.

The peak energy demand of the domestic hot water heater can be estimated from the fol-
lowing formula:
Peak Energy Demand (Btu/hr} = 4B0 x GP x C x (T -7

supply ave. inlet)

where GF is the peak [flow rate in gallons of water per minute, € = 1.0 Bru/ib-9F = the
specific heat of water, Tsupply is the temperature (in degrees Fahrenheit) of the hot
water supplied, and T, .., inlet 5 the average temperature of the inlet water to che
heater {often the ground temperature].

* ok ow kR

Although it is often convenient when designing a system for a building to have the

DGE-2.] program perform the system sizing, there are times when I want to [ind our how
a particular svstem behaves. {Unfortunately, DOE-2.! is so aggressive in its urge to
size that my input usually gets overridden. How can I avoid this?

DCE-2.1 assumes thar, when the user inputs ASSICNED-CPM for a zone, that value is not
being estimated, but is known. It does not override the values of ASSIGNED-CFM, and,
thus, you should specify this kevword for all conditioned zones. The SUPPLY-CFM
wevword describing rhe air flow through the central fan should be allowed to default
for constant volume systems. It will be calculated by the program from the sum of the
zone cfms with corrections for DUCT-AIR-LOSS and, I{n the case of induccion unievs, for
INDUCTION-RATIO. For varlable-air-volume systems, especially when there is night secup
or setback, the user should specify SUPPLY-CFM, using his or her best judgement. Tth-
erwise, the program will compute a SUPPLY-CFM from the coingident »ullding peak iocad,
if there {5 only cne system in the PLANT=-ASSIGIMENT, or from the sum of the zone cfzs,
if there are more than one svstem in the PLANT-ASSICMMENT. The fan energy and fan heat
are calculated from SUPPLY-CFM, either using the pair of SUPPLY-S5TATIC and SUPPLY-EFF
or the pair of SUPPLY-KW and SUPPLY-DELTA-T.

A return fan is assumed not to exist, unless the user Inputs one ot the other of :he
Fair RETURN=5TATIC and RETVRN-EFF or the pair RETURN«KW and RETLURN=-BELTA-T. The value
of RETURN-CTM should be allewed ro default, so that the program can properly account
for the actual SUPPLY-CFM and the total exhausted air.

The outside air quantity will be forced by the program toc excede the amcunt of air
exhaustaed as specified by the sum of values of the EXHAUST-CFM kevword for <ach zore,
regardless of the user-fnput for CUTSIDE~AIR-CEM, CA-CHANCES, OA-~CFM/PER, MIN=IUT3IZE-
IR, or MIN-AIR=83CH. If the outside air guancity is specified at the zone level, then

O

the sum of these valves Jdivided by SUPPLY-CPM! will coverride the value of MIN-TUTEllZ




AIR, 1f that kevword is also specified. Conseguently, the user should enter 3 ¢
sistent set of values for exhaust and outrside air and, if this is dore, the gt
will simulate whar is input.

In DOE~2.1, the MIN=CFM=-RATIO must exceed the value of MIN-QUTSIDE-AIR as input bv the
usSer or as reset as described above. In DOE-2.1A, if MIN=CFM-RATIO < MIN=OUTSIDE-AIR,
the program will allow the flow race to fall below that deternined from MIN=OUTSIDE-AIR
{but not less than that determined from the zone exhaust) and will simulate 1007 our=-
side alir In that situvation. This latter feature was introduced to allew 1(CL outside

air variable volume systenms.

Having described the airflow characteristics, the user must now fix the system's
heating and cooling capacities. The firmest way tc do this 1s te specify HEATING-
CAPACITY, COOLING-CAPACITY, and COOL-SH-CAP, along with their several performance cur-
ves. Since there is a relationship between cfm, capacity, and design temperatures,
obviously they may not all be specified Iindependently. In DCE-2.1, if the air quanti-
ties and capacities are specified by the user, the MAX-S5UPPLY-T and MIN-SUPPLY-T are
overridden, if they are not compatible with them.

* & % & %

The DCE-2 User Cocrdination Office encourages users to forward questions and comments to:

The Heat Exchanger
DOE~2 User Coordination Office
Building 90, Room 3147
Lawrence Berkeley Laboratory
Cniversity of California
Berkeley, CA 94720
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